Objective: To examine the impact of the Affordable Care Act on dental care use among low-income adults ages 21-64. Methods: Our analysis uses national survey data from the
Introduction
Medicaid expansion under the Affordable Care Act has the potential to increase dental care use among low-income adults, particularly in states that offer dental benefits to Medicaid enrolled adults (1, 2) . Relative to the pre-reform period and other states, in Medicaid expansion states with adult dental benefits, dental care use among low-income adults increased 2-6 percentage points in the second half of 2014, although most of the changes were not statistically significant (3) .
In this brief, we update the work done by Nasseh and Vujicic (3) using data from the 2010-2016 Gallup Wellbeing Index Healthways daily tracking survey. We examine additional years of data to determine whether dental care use among low-income adults in Medicaid expansion states with adult dental benefits increased relative to states that did not expand Medicaid and/or do not have adult Medicaid dental benefits.
Study data and methods

Data source
We use data from the 2010-2016 Gallup-Healthways Wellbeing Index, a nationally representative daily landline and cellphone survey of adults ages eighteen and older that asks questions on health insurance, access to care, dental care use, and health status. A state identifier is included with each survey respondent, which allows us to exploit state variation in adult Medicaid dental policy. The Gallup Wellbeing Index has also been used recently in peerreviewed research examining the impact of the Affordable Care Act (3) (4) (5) . Each quarter, Gallup surveys approximately 30,000 adults under age 65 (4). All analyses utilize sampling weights provided by Gallup. These weights account for nonresponse bias. In addition, Gallup weights the data that allow researchers to match respondents to U.S. Census population targets based on age, sex, region, gender, race/ethnicity, population density, and phone status (cellphone only, landline, or dual user) (6) .
Study sample
Our sample includes low-income adults ages 21 through 64 with household income at or below 138 percent of the federal poverty level (FPL) and spans interviews that occurred from January 2, 2010 through December 30, 2016. In our analysis, we only include individuals from states that did not expand Medicaid or change their adult dental benefit policies after 2014. Five states (Alaska, Indiana, Louisiana, Montana, and Pennsylvania) expanded Medicaid after 2014. Missouri and Montana added dental benefits to its adult Medicaid program in 2016 (Table 1) . Excluding these states allows us to isolate the impact of Medicaid expansion on dental care use among lowincome adults after 2013. As in previous research (4), we designate the fourth quarter of 2013 as a wash-out period and hence exclude respondents from that quarter. After imposing these restrictions, our sample includes 172,900 individuals. For information on how we classify adults into income categories based on percentage of the FPL, please see the Appendix.
Methodology
We use a differences-in-differences analysis to assess changes in dental care use in states that expanded Medicaid and provide adult dental benefits. We measure differences in this group of states relative to three different comparison groups: a) states that did not expand Medicaid and do not provide adult dental benefits, b) states that did not expand Medicaid but do provide adult dental benefits, and c) states that did expand Medicaid but do not provide adult dental benefits (Table 1) . We classify states as having an adult dental benefit if their Medicaid program covers at least preventive dental services. According to the American Dental Association, states that have a limited dental benefit provide a mix of services that include diagnostic, preventive, and minor restorative procedures. It includes benefits that have a per-person annual expenditure cap of $1,000 or less. States with extensive benefits provide these mix of services, but have an annual cap over $1,000 (7). Since Gallup asks respondents whether they have seen a dentist the past 12 months, we believe it is appropriate to group these categories of states together.
All changes are measured with respect to the pre-reform period, which spans from the start of 2010 through the third quarter of 2013. We designate the post-reform period from January 2014 through December 2016 and analyze the data at full-year intervals. The dependent variable is a binary indicator determining whether an adult visited a dentist in the past 12 months. Explanatory variables include an indicator variable for employment status, sex, a categorical variable for ethnicity/race (Hispanic, black, white, Asian, or other race) 
Limitations
We cannot determine whether a respondent visited a dentist in the past 3 months, 6 months, or 18 months. This limits our ability to determine whether a dental visit occurred after an individual became eligible for Medicaid as a result of the Affordable Care Act. Because of the 12-month look-back period, any effects of Medicaid coverage on dental care use could be understated.
Results
Summary statistics for our sample are shown in Table A1 . As shown in Table 2 , pre-reform, 48.5 percent of low-income adults had a dental visit in the past year in Medicaid expansion states that provide adult dental benefits. In nonexpansion states without adult dental benefits, 39.7 percent of low-income adults had a dental visit in the past year. Postreform, dental care use in expansion states with adult dental benefits increased to 49. In the third comparison group, expansion states with no adult dental benefits, 42.6 percent of low-income adults had a dental visit pre-reform. Post-reform, dental care use held steady in 2014 (42.6 percent), increased slightly to 43.8 percent in 2015, but declined to 37.8 percent in 2016. Relative to the pre-reform period and this third comparison group, dental care use in expansion states with adult dental benefits increased by 5.8 percentage points in 2016. Dental care use did not increase by a statistically significant margin in 2014 or 2015.
When we excluded ages 21-25 (Supporting Information  Table A2 ) or early expansion states (Supporting Information  Table A3 ) from the analysis, our policy estimates did not appreciably change. Relative to the pre-reform period and this non-expansion states without dental benefits, dental care use among low-income adults in expansion states with adult dental benefits increased by 2.5 percentage points in 2015 (P-value 5 0.112) and 1.5 percentage points in 2016 (P-value 5 0.209) (Supporting Information Table A3 ).
Discussion
As in Nasseh and Vujicic (3), we measured changes in dental care use among low-income adults in Medicaid expansion states with adult dental benefits relative to states that did not expand Medicaid and/or do not have adult dental benefits in Medicaid. Unlike Nasseh and Vujicic (3), our updated analysis finds a statistically significant association between Medicaid expansion and dental care use among low-income adults. When measured against changes in dental care use in the three comparison groups, dental care use in expansion states with adult dental benefits increased by 3-6 percentage points by 2016. Most of these changes were statistically significant. There are several reasons why the impact of Medicaid expansion in states with adult Medicaid dental benefits has increased over time. Newly insured low-income adults may not have been aware of dental benefits within their state Medicaid program (10) . Additional patients with dental care needs may have become more aware over time of where they can access dental care, including dental offices participating in Medicaid and Federally Qualified Health Centers. Interestingly, dental care use declined from the end of 2013 through 2016 in states that do not have adult dental benefits and/or did not expand Medicaid. In Medicaid expansion states without adult dental benefits, dental care use declined from 42.6 in the pre-reform period to 37.8 percent in 2016. Patients with dental care needs that entered the healthcare system since 2014 may have not been able to find settings that provide dental care at little or no cost. There may not have been capacity within the dental care safety net to treat additional patients. We also found that in non-expansion states that provide adult dental benefits, dental care use declined from 45.9 percent in the pre-reform period to 40.3 percent in 2016. This too is unexpected and could also reflect dental safety net capacity issues or the challenges patients having finding providers and, in general, navigating the system (11). The decline in dental care use in these states could also simply reflect long-term underlying trends in dental care use among adults in the United States (12) .
Current proposals in Congress advocate that states phase out the Medicaid expansion within 3-6 years. The Congressional Budget Office estimates that 15 million could lose Medicaid coverage by 2026. Most of this decline will be in Medicaid expansion states (13). It is not clear at this point if low-income adults that have gained dental benefits from Medicaid expansion will be able to maintain dental benefits in the private insurance marketplace.
